ffching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-252864 
(43)Date of publication of application : 18.09.2001 



DlntCI. 




B24B 37/04 
H01L 21/304 




1 )Application number 


: 2000-063597 


(71)Applicant 


SPEEDFAM CO LTD 


ODate of filing : 


08.03.2000 


(72)Inventor : 


HAKOMORI SHUNJI 






SUGIYAMA MISUO. 








ICHIKAWA MASAHIRO 



\) POUSHING METHOD AND DEVICE 

OAbstract: 

{OBLEM TO BE SOLVED: To respond easily to the automatization of 
rry-out of a worked object to be polished and carry-in of an unworked 
ject to be polished and increase durability of a carrier. 
)LUTION: A carrier rotating drive nnechanism 7 is mounted at the center 
a lower surface plate 2. and teeth 1 7 of the carrier 1 5 are made to 
ermesh with an intermeshing pin 1 1 of a drive member 9 of the 
jchanism 7. A carrier disconnection preventing mechanism 19 is mounted 
the outer periphery side of the plate 2 corresponding to the carrier 1 5 
make an intermeshing pin 22 of each drive member 20 of the mechanism 
intermesh with the teeth 1 7. The carrier 1 5 only rotates without 
✓olving in cooperation with both of the members 9. 20 for the purpose of 
lishing. Additionally, a part of the object 18 to be polished is always 
sitioned at the center of the carrier 15 after the termination of polishing. 
>nsequently. it is possible to respond easily to the automatization of the 
rry-in and carry-out without needing correction of positioning, etc., of 
e object 1 8 by setting a manipulator, etc., at the center of the carrier 1 5 
advance. 
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OTICES.* 




an Patent Office is not responsible for any 
ages caused by the use of this translation. 

his document has been translated by computer. So the translation may not reflect the original precisely. 
"** shows the word which can not be translated. 
I the drawings, any words are not translated. 



.\IMS ___^ 

iim(s)] , .1,1 1-14. 

iim 1 ] While connecting with a driving source, locating at least one carrier between pivotable lower lappmg plates 
top boards and being located in the core of said lower lapping plate While connecting with a dnvmg source, 
jhing said carrier to the driving member of a pivotable carrier rotation drive, loading with a ground object mto the 
s of said carrier and being located in the part by the side of the periphery of the lower lapping plate correspondmg to 
1 at least one carrier Said each driving member of the carrier balking prevention device in which connect with a 
ring source and it has at least two pivotable driving members is meshed to said carrier. The polish approach 
racterized by operating all driving sources in this condition, rotating the driving member of said lower lapping plate, 
.p board, and a carrier rotation drive, and each driving member of a carrier balking prevention device, carrying out 
y rotation, without making said carrier revolve around the sim, and grinding said ground object, 
aim 2] The polish approach according to claim 1 which prepared two or more engagement pins in which the gear 
th of said carrier and engagement are possible in the driving member of said carrier rotation drive, and each driving 
mber of said carrier balking prevention device while forming the gear tooth in said carrier. _ 
aim 3] The polish approach according to claim 1 or 2 which enabled the rise and descent of each dnvmg member of 
1 carrier balking prevention device to advance / retreat possibility of and a perpendicular direction horizontally, 
aim 4] While connecting with a driving source and being located above a pivotable lower lapping plate and a lower 
ping plate While connecting with a driving source and being prepared between a pivotable top board, and a lower 
ping plate and a top board While being prepared in at least one carrier with which the hole for holding a ground 
ect is prepared, and the core of a lower lapping plate While being prepared in the part by the side of the periphery of 
lower lapping plate corresponding to the carrier rotation drive which is connected with a driving source and has the 
zing member which can be geared in mutual [ said / carrier and mutual ] pivotable, and said at least one earner It has 
carrier balking prevention device in which connect with a driving source and it has at least two driving members m 
ich said carrier and engagement are pivotable and possible. Polish equipment characterized by operating all dnving 
irces rotating the driving member of said lower lapping plate, a top board, and a carrier rotation drive, and each 
ving member of a carrier balking prevention device, carrying out only rotation, without making said earner revolve 
und the sun, and grinding said ground object. , 
aim 5] Polish equipment according to claim 4 which prepared two or more engagement pins in which the gear tooth 
said carrier and engagement are possible in the driving member of said carrier rotation drive, and each driving 
mber of said carrier balking prevention device while forming the gear tooth in said carrier. 

aim 6] PoUsh equipment according to claim 4 or 5 which enabled the rise and descent of each driving member of said 
rier balking prevention device to advance / retreat possibility of and a perpendicular direction horizontally. 



ranslation done.] 
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FAILED DESCRIPTION 



tailed Description of the Invention] 

31] 

5ld of the Invention] About the polish approach effective in grinding the light-gage tabular ground object of an 
ninum disk, a semi-conductor wafer, etc., and polish equipment, especially, this invention can respond to carrying m 
: ground obj ect and automation of taking out easily, and relates to the poUsh approach and poUsh equipment which 
moreover extend the endvirance of a carrier. 
02] 

scription of the Prior Art] While there is a thing of various types in the polish equipment for grinding the light-gage 
jlar ground object of an aluminum disk, a semi-conductor wafer, etc., for example, connecting with a driving source 
being prepared above a pivotable lower lapping plate and a lower lapping plate While connecting with a dnving 
rce and being prepared in the core of a pivotable top board and a lower lapping plate While connecting with a 
zing source and being prepared in the pivotable Sun Geer and periphery side of a lower lapping plate While 
meeting with a driving source and gearing between a pivotable internal gear, and Sun Geer and an internal gear, what 
hole holding a ground object equipped with the carrier of two or more sheets formed in two or more places is 

OsT And in order to grind a ground object using the polish equipment of the above configurations each hole of each 
rier, loading with a raw ground object inside, respectively, pinching each ******** between a top board and a lower 
ping plate, and supplying polish liquid between a top board and a lower lapping plate in this condition Each driving 
rce is operated, a top board, a lower lapping plate. Sun Geer, and an internal gear are rotated, and a ground object is 
de to revolve around the sun and rotate between vertical surface plates to each carrier and one. 
04] And each driving source is stopped, a top board, a lower lapping plate. Sun Geer, and an internal gear are 
pped and each carrier and one are made to suspend a ground object after predetermined time amount progress. Thus, 
deteAnined surface roughness can be made to the poHshed surface of each ******** which held the ground object to 
h carrier at each carrier and one by predetermined time amount and making it revolve around the sun and rotate. 
05] However, if it is in the conventional polish equipment of the above configurations, since the device and control 
ich it revolves [ control ] around the sun and make each carrier rotate are required, the structure of the whole 
lipment and control will become complicated. 

•06] Moreover, since there is dispersion in the halt location of the revolution direction of each carrier when pohsh is 
npleted, and the rotation direction, dispersion will arise in the halt location of the revolution direction of each 
It***** 'au(j the rotation direction. For this reason, when including in Rhine and automating carrying in of a ground 
ect and taking out, it must revolve around the sun, each carrier must be made to have to rotate after polish 
mination, the location of the revolution direction of each carrier and the rotation direction must be amended, and each 
j^^ist positioned to the position of the revolution direction and the rotation direction. Or amendment which 
kes in agreement with the halt location of the revolution direction of each ******** currently held at each carrier 
sr polish termination and the rotation direction the location of the robot of a concrete supply system which performs 
Tying in of a ground object and taking out must be performed. For this reason, the structure as whole Rhine and 
itrol will become compUcated, and an installation cost will become high. 

)07] The polish equipment which solved the above problems on the other hand is indicated by the microfilm of an 
plication for utility model registration No. 1 17509 [ Showa 60 to ]. An applicant for this patent applies previously and 
s polish equipment forms the collar gear of a pair in the outside of a carrier possible [ forward inverse rotation ] 
tead of an internal gear, and by supporting a carrier with this collar gear, it constitutes it so that revolution of a carrier 
ly be prevented and only rotation may be permitted. 
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)8] And since the device and control v^fc make a carrier revolve around the su^ having adopted such a 
figuration become unnecessary, structure of the whole equipment and control can be simplified. Moreover, smce it is 
necessary to take the location of the revolution direction of a carrier into consideration at all when performmg 
vine in of a ground object and automation of taking out, since the carrier only rotates without revolving around the 
when polish is completed, structure as whole Rhine and control can be simplified and the installation cost as whole 
ne can be held down at a low price. , ^ 

D91 However when the carrier of the thin meat of the major diameters for 300mm etc. is used in order that the 
essive force may act on first arrival time in the revolution direction to a carrier if it is in the polish equipment of the 
ve configurations, there are many things which a carrier is distorted to first arrival time and a ground object jumps 
of a carrier As for for example, the object for 200mm, and the object for 300mm, since the thickness of a earner is 
reinforcement of abbreviation identitas in abbreviation identitas, the direction of this for 300mm is because it is easy 
.e distorted And although what is necessary is just to energize the collar gear so that a collar gear may press to a 
ier if it becomes as it prevents that a carrier is only distorted to first arrival time, and a ground object jumps out, 
V it will bend backward, if the energization force acts, since the carrier consists of plastics etc., and endurance will 
remarkably. For this reason, it was requested that endurance was extended, for example in the earner of the major 

Meters for 300mm etc. j -i 

10] The purpose of this invention is to offer the polish approach and polish equipment which can respond easily, 
hout being able to include in Rhine, being able to automate canying in of a ground object and taking out, and 
ding the structure as whole Rhine, and control while it can simplify structure of the whole equipment, and control 
can hold down an installation cost at a low price. Even if other purposes of this invention are the cases where the 
rier of the thin meat of the major diameters for 300mm etc. other than the above-mentioned purpose is used While 
venting that adjust the energization force of a driving member over a carrier, a earner is distorted to first amval time 
canning out path clearance between carriers to the extent that it is mostly in contact, and a ground object jumps out 
I carrier It is in offering the polish approach and polish equipment which can extend the endurance of the earner 

:lf 

eans for Solving the Problem] In order to solve the above-mentioned trouble, while this invention is connected with a 
ving source, is located in at least one carrier between pivotable lower lapping plates and top boards and being located 
he core of said lower lapping plate While connecting with a driving source, meshing said carrier to the dnvmg 
mber of a pivotable carrier rotation drive, loading with a ground object into the hole of said earner and being located 
he part by the side of the periphery of the lower lapping plate corresponding to said at least one earner Said each 
ving member of tiie carrier balking prevention device in which connect with a driving source and it has at least two 
otable driving members is meshed to said carrier. AH driving sources are operated in this condition, the dnving 
mber of said lower lapping plate, a top board, and a carrier rotation drive and each driving member of a earner 
king prevention device are rotated, and a means to make carry out only rotation, without making said earner revolve 
und the sun and to grind said ground object is adopted. Moreover, while forming a gear tooth in said earner, the 
ans which prepared two or more engagement pins in which the gear tooth of said carrier and engagement are possible 
idopted as the driving member of said carrier rotation drive, and each driving member of said canrier balking 
ivention device. Furthennore, the means which enabled the rise and descent of each driving member of said earner 
Jong prevention device to advance / reti-eat possibility of and a perpendicular direction horizontally is adopted. 
)reover while this invention is connected with a driving source and located above a pivotable lower lapping plate and 
Dwer lapping plate While connecting with a driving source and being prepared between a pivotable top board, and a 
ver lapping plate and a top board While being prepared in at least one carrier with which the hole for holding a 
)und object is prepared, and the core of a lower lapping plate While being prepared in the part by the side of the 
riphery of the lower lapping plate conesponding to the canier rotation drive which is connected with a dnving source 
i has the driving member which can be geared in mutual [ said / carrier and mutual ] pivotable, and said at least one 
Tier It has the earner balking prevention device in which connect with a driving source and it has at least two dnving 
;mbers in which said carrier and engagement are pivotable and possible. All driving sources are operated, the dnving 
•mber of said lower lapping plate, a top board, and a carrier rotation drive and each dnving member of a earner 
Iking prevention device are rotated, and a means to make cany out only rotation, without making said earner revolve 
)und the sun and to grind said ground object is adopted. Furthermore, while forming a gear tooth in said earner, the 
•ans which prepared two or more engagement pins in which the gear tooth of said earner and engagenient are possible 
adopted as the driving member of said carrier rotation drive, and each driving member of said earner balking 
svention device. And the means which enabled the rise and descent of each driving member of said earner balkmg 
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vention cjevice to advance / retreat po jRity of and a perpendicular direction h Jftntally is adopted. 
12] 

notion] By having adopted the above means, this invention makes it gear with the driving member of the earner 
ition drive which is located in at least one carrier between a lower lapping plate and a top board, and is located in the 
e of a lower lapping plate, meshes each driving member of the carrier balking prevention device in which it is located 
he part by the side of the periphery of the lower lapping plate corresponding to at least one carrier, to said carrier, 
1 loads with a ground object into the hole of said carrier. And when all driving sources are operated in this condition 

I the driving member of a lower lapping plate, a top board, and a carrier rotation drive and each driving member of a 
rier balking prevention device are rotated, only rotation will be carried out without said carrier revolving around the 
between vertical surface plates, and the polished surface of the ground object held to the carrier will be ground. And 

II driving sources are stopped and the driving member of a lower lapping plate, a top board, and a carrier rotation 
/e and each driving member Of a carrier balking prevention device are stopped after predetermined time amount 
gress, said carrier will stop in the condition of having only rotated without revolving around the sun. 

13] 

nbodiment of the Invention] Hereafter, the gestalt of implementation of this invention shown in a drawing is 
ilained. The gestalt of 1 operation of the polish equipment by this invention is shown in drawing 1 - drawing j . This 
ish equipment 1 While being prepared between the lower lapping plate 2 prepared pivotable, the top board 5 
pared above a lower lapping plate 2 pivotable and possible [ vertical movement ], and a lower lapping plate 2 and a 
board 5 It has the carrier 1 5 with which the hole 1 6 for holding the ground object 1 8 is formed, the carrier rotation 
ve 7 formed in the core of a lower lapping plate 2, and the carrier balking prevention device 19 prepared in the 
iphery side of a lower lapping plate 2. , , • x- • 

1 14] A lower lapping plate 2 is formed in disc-like, a scouring pad 4 is stuck on a top-face side, and the infenor- 
face-of-tongue side of the ground object 18 held to the carrier 15 at the top-face side of this scouring pad 4 contacts, 
s jacket (not shown) for circulating cooling water is prepared in the interior of a lower lapping plate 2, and a lower 
ping plate 2 can be cooled by circulating cooling water in this jacket. A lower lapping plate 2 is connected witti the 
ving source (not shown) located caudad, and rotates horizontally at the time of actuation of a driving source. The hole 
enetrated in the vertical direction is formed in the core of a lower lapping plate 2, and the carrier rotation drive 7 is 

med in this hole 3. ^ . , , ^ , 

)15] The carrier rotation drive 7 is equipped with the driving shaft 8 prepared in the core of the hole 3 of a lower 
ping plate 2 pivotable, the driving member 9 attached in the upper limit section of a driving shaft 8, and the driving 
irce (not shown) which makes a driving shaft 8 and one carry out the rotation drive of the driving member 9 while 
ng located under the lower lapping plate 2. 

)16] A driving member 9 consists of a gear tooth 17 of the carrier 15 mentioned later, and an engagement pm 1 1 of 
: shape [ mutual ] of two or more rod which can be geared while being attached free [ rotation ] for every 
xietermined spacing on the same periphery of the periphery section of the disc-like substrate 10 attached in the upper 
lit section of a driving shaft 8 at one, and a substrate 10. 

)17] A carrier 1 5 makes the light-gage disc-like ones formed from synthetic resin or a metal, and after the hole 16 for 
Iding the light-gage disc-like ground object 18 of an aluminum disk, a semi-conductor wafer, etc. has carried out 
;entricity, it is formed in one place. 

)1 8] A crevice and heights are prepared in the peripheral face of a carrier 1 5 by turns over the penmeter, and a gear 

>th 17 consists of these whole, and while this gear tooth 17 and the engagement pin 1 1 of the driving member 9 of the 

Tier rotation drive 7 mentioned above get into gear mutually, it gears also with the engagement pin 22 of this gear 

)th 1 7 and the driving member 20 of the carrier balking prevention device 1 9 mentioned later mutually. 

)1 9] What is necessary is not to limit especially a number and just to form it at least one in the gestalt of this 

eration, although five carriers 1 5 are formed between the lower lapping plate 2 and the top board 5. 

)20] The carrier balking prevention device 19 is formed in the part by the side of the periphery of the lower lapping 

ite 2 corresponding to each carrier 15, respectively. 

)21] Each carrier balking prevention device 19 is equipped with three driving members 20, 20, and 20, the rotation 
ve 23 which carries out the rotation drive of those driving members 20, 20, and 20, the horizontal migration device 34 
which said driving members 20, 20, and 20 are horizontally moved forward or retreated to the rotation drive 23 and 
e, and the vertical migration device 39 in which said driving members 20, 20, and 20 are perpendicularly gone up or 
jpped to the rotation drive 23 and one. 

322] While the rotation drive 23 is connected with the driving sources 24, such as a drive motor which is attached in a 
se frame 3 1 and attached in the upper part of a base frame 3 1 through a bolt (not shown) etc., and this driving source 
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hrough belt 25 grade While connectinf^ith the primary axis 27 supported free Ration ] and a primary axis 27 
.ugh belt 28 grade in the bearing case 26 In the bearing case 29, it has three secondary shafts 30 supported free 
tation 1, and a driving member 20 is connected with the point of the each second shaft 30 at one, respectively. 
23] Each driving member 20 consists of a gear tooth 17 of a carrier 15, and an engagement pin 22 of the shape 
utual 1 of two or more rod which can be geared while being attached free [ rotation ] for every predetermmed spacmg 
he same periphery of the periphery section of the disc-like substrate 21 connected with the point of the each second 
ft 30 at one, and a substrate 21. j .c.u i- i,- u 

241 In this case two driving members 20 are formed so that it may be set to one on the production of the Ime which 
nects the core of the carrier rotation drive 7, and the core of each carrier 15 and may be set bilateral symmetry at 
3e both sides In addition, what is necessary is for what is necessary to be just to form a driving member 20 m each at 
it two carrier balking prevention devices 19, and just to constitute it so that at least two driving members 20 may 
/e as bilateral symmetry at the both sides of a line which connect the core O of the earner rotation dn ve 7, and the 
3 Z of a carrier 15 and it may be located. , , ^. ^ _ r-^u ^ * no 

251 A base frame 31 is attached in the upper part of the support plate 33 located m the upper part of the pedestal 32 
)olish equipment 1, and it can become the attitude possibility of according to the horizontal migration device 34, and 
an move up and down perpendicularly according to the vertical migration device 39 horizontally. 
26] The horizontal migration device 34 is equipped with the cylinder 36 for horizontal migration which makes a base 
ne 31 and a support plate 33 move relatively horizontally while it is established between the guidance guide 35 
ich supports a base frame 3 1 and a support plate 33 free [ an attitude ] relatively horizontally while being prepared 
ween a base frame 3 1 and a support plate 33, and a base frame 3 1 and a support plate 33 . 

27] While the body 37 is fixed to a support plate 33 side, as for the cylinder 36 for honzontal migration, the rod 38 is 
inected with a base frame 3 1 side. Therefore, when operating the cylinder 36 for horizontal migration, a base frame 
moves relatively horizontally to a support plate 33. When a base frame 31 is followed, each driving member 20 
ves horizontally and each driving member 20 is advanced When the gear tooth 1 7 of a earner 1 5 gears with 
'agement pin 22 of each driving member 20 muttially and retreats each driving member 20, the engagement pin 22 of 
h driving member 20 estranges from the gear tooth 17 of a carrier 15, and an engagement condition is canceled. And 
life of a carrier 15 can be lengthened by setting it as extent which each driving member 20 is advanced and contacts 
gap of a gear tooth 1 7 and the engagement pin 22 in this cylinder 36 for horizontal migration at the time of 
;agement with the gear tooth 1 7 of a carrier 15. 

128] While the vertical migration device 39 is attached in the part of the support plate 33 corresponding to two or 
re support shafts 40 set up on the pedestal 32 of polish equipment 1, and support shafts 40, respectively While being 
iched at the part of the support plate 33 corresponding to the plain bearing 41 in which the support shaft 40 inserts an 
er circumference side free [ a slide ], the **♦* shaft 42 set up free [ rotation on the pedestal 32 of pohsh equipment 
, and the **** shaft 42 It consists of a screw-thread shaft 42, a nut 43 screwed muttially, and a dnving source (not 
)wn) which carries out the rotation drive of the**** shaft 42. ■ t. a-, t 

)29] And by operating a driving source, ****ing and rotating a shaft 42, the relative screwing location to the nut 43 ot 
: **** shaft 42 changes, this is followed and the location of a support plate 33, i.e., the perpendicular direction of 
:h driving member 20, changes. Therefore, the engagement location of the perpendicular direction to the gear tooth 
of the carrier 1 5 of the engagement pin 22 of each driving member 20 can be changed by changing the locatton of the 
pendicular direction of each driving member 20. j • l • n 

)30] While a top board 5 is formed in disc-Uke, is connected with a driving source (not shown) and is honzontally 
'otable, it is connected with the vertical migration device (not shown) which consists of a cylinder for vertical 
gration etc and a rise or descent is perpendicularly possible for it. A scouring pad 6 is formed in the infenor-surface- 
tongue side of a top board 5, and the top-face side of the ground object 18 held to each carrier 15 at the infenor- 
•face-of-tongue side of this scouring pad 6 contacts. ^ ■ . ■ 

)31] And in order to grind the ground object 18 using the polish equipment 1 of the above configurations, each earner 
is located in the position of the upper part of a lower lapping plate 2, respectively, and the gear tooth 17 of each 
Tier 1 5 is meshed at the engagement pin 1 1 of the driving member 9 of the carrier rotation dnve 7. 
)32] And by each driving member 20 of each carrier balking prevention device 19 operating the dnvmg source of 
:h vertical migration device 39, it is made to go up or descend and the engagement pin 22 of each dnving member 20 
located on the horizontal production of the gear tooth 1 7 of each carrier 15. , . . . 

)33] And the cylinder 36 for horizontal migration of each horizontal migration device 34 is operated, each dnving 
anber 20 is advanced horizontally, and the engagement pin 22 of each driving member 20 is meshed for the gear tooth 
of each carrier 15. At this time, the amount of prottiisions of the rod 38 of each cylinder 36 for honzontal migratton 
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liusted and a minute clearance is forJ^etween the engagement pin 22 of eac^ving member 20 of each carrier 
ine prevention device 19, and the gear tooth 17 of a carrier 15. The endurance of a carrier can be extended even if it 
ca^er made from plastics, since the big energization force to first arrival time does not act on a earner 15 by this 
1 ifit is the case where the light-gage carrier ofa major diameter IS used as a earner 15. 

;41 And while loading with the ground object 18 into the hole 16 of each carrier 15, respectively, operate the ■ 
nder for vertical migration ofa vertical migration device (not shown) etc., drop a top board 5 the scounng pad 6 by 
Sde of a top board 5'^s made to contact the top-face side of each — - 18, and each—** 'Hr^^lll,,, 
veen a too board 5 and a lower lapping plate 2. At this time, the outermost penphery of the ground object 18 carries 
abbreviation coincidence with the periphery ofa lower lapping plate 2, or is slightly located in tiie inner direction. 
$51 And supplying poUsh liquid between the vertical surface plate 2 and 5 in this condition, all dnving sources are 
rated the driving member 9 of a lower lapping plate 2, a top board 5, and the carrier rotation dnve 7 and each 
ine member 20 of each carrier balking prevention device 19 are rotated, and each carrier 15 is rotated. In this case 
e it has set up so that a carrier 1 5 only rotates and may not revolve around the sun at the hand of cut and rotatiorial 
iuencY of each carrier 15, and a driving member 9 and a driving member 20, a carrier 15 always rotates in an early 
ition, the ground object 18 in a hole 16 rotating in an early location, it moves to the vertical surface plates 5 and 2, 

36l'^raftCT pSdrt^ined time amount progress, all driving sources are stopped, the driving member 9 of a lower 
jine plate 2 a top board 5, and the carrier rotation drive 7 and each driving member 20 of each earner balking 
.mention device 19 are stopped, and each carrier 15 is stopped. Thus, predetermined surface roughness is made to the 

3Tnflt^Tn the?oUsh equipment 1 by the gestalt of this operation constituted as mentioned above, each carrier 15 
I carry out only a rotation chisel, without revolving around the sun by collaboration with the driving member 9 of the 
-ier rotation drive 7, and each driving member 20 of each carrier balking prevention device 1 9. Tha-efore since 
icture of the whole equipment and control can be simplified, the price as the whole equipment can be held down at a 

38Hn incorporating this polish equipment 1 in Rhine and performing carrying in of the ground object 18 and 
Dmation of taking out, it does not need amendment of positioning etc., ifit sets so that the m^pulator for taking out 

mav come to the core ofa carrier since it will surely exist in the location where some ground objects 18 include the 
e Z of a carrier 1 5 after poHsh termination. Structure of the concrete supply system which performs carrymg m of the 
und object 1 8 and taking out, and control can be simplified by this, structure of whole Rhme and control can be 
iplified, and the price as whole Rhine can be held down at a low price. ^ r 

391 Furthermore, the driving member 9 of the carrier rotation drive 7 and each dnving member 20 of each earner 
kine prevention device 19 Since both driving sources carry out a rotation drive, even if it is the case where each 
rier 15 is made into the thing of the thin meat for 300mm etc. as the excessive force to the revolution direction did 

act on first arrival time to each earner 15 Each earner 15 is distorted to first arrival time, and tiie©:ouiid object 18 
ms not to jump out of each carrier 15. Therefore, even ifit is the case where the 300mm ground object 18 which 
»mes in use from now on is ground, productive efficiency can be raised sharply. , • j • 

401 In addition, in the aforementioned explanation, although the rotation drive 23, the honzontal migration device 

and the vertical migration device 39 were fonned in each carrier balking prevention device 1 9, respectively, and 
tstration is not earned out, they are rotation and the thing which may be constituted so that an attitude and a 
pendicular direction may be moved up and down horizontally about three earner balking prevention devices 19 by 
> rotation drive, one horizontal migration device, and one vertical migration device. Moreover, it is also possible to 
-a constant ** carrier as said carrier 15. Furthemiore, ifit constitutes so that the core of a earner may always be 
•ated in a way among ground objects though the thing of the square shape which makes the hole 16 ofa earner 15 a 
lare shape, and agrees in the hole ofa earner as a ground object was ground, incorporating in Rhme is possible. 

ffect of the Invention] By having constituted as mentioned above, by collaboration with a earner rotation drive and a 
Tier balking prevention device, this invention can cany out only rotation, without making a earner revolve around the 
1 and can £ind a ground object. Therefore, since the device for revolving a earner around the sun and control 
=;>me unn^ssary, stmcture of the whole equipment and control can be simplified and the pnce as the whole 
uipment can be held down at a low price. Moreover, polish of a ground object can be ended without a earner s 
Xng abound the sun, and if the ground object is set so that the manipulator for taking out etc. may come to the core 
a carrier, since the part surely exists in the core ofa earner, amendment of positioning for takiiy out etc. is not 
ed^o a ^und object. TTierefore, since stmcture as whole Rhine and control can be simplified, the pnce as whole 
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le can be held 'down at a low price. Fvftrmore, since it constituted so that the ^tion drive of both the driving 
aber of a carrier rotation drive and the driving member of a carrier balking prevention device might be earned out by 
driving source, and adjustment of the clearance between the gear tooth of a earner and the dnvmg member of a 
ier balking prevention device was moreover enabled, while it is lost that the excessive force acts on first amval time 
le revolution direction to a carrier, it can prevent giving the energization force in which a driving member is big, to a 
ier Therefore even if it uses the carrier of the thin meat of the major diameter of business, such as 300 etc.mm 
ch is the same thickness as a carrier and reinforcement in 200mm, while there is no possibility that a earner may be 
Dried to first arrival time and a ground object may jump out Since the endurance of a carrier can be extended, when 
ding the ground object of the major diameters for [ which is made in use from now on ] 300mm, it has the 
ctiveness that endurance is securable. 
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